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imm 38.000 



iiiiai-^l-.^ ^eiel^oflo. ^^i^^i-i^ cj-T^i; c) b)^7lloilA-i ^-11^^ ^^]^ ^oV^ 

^ d) ^>7l c)^7flo1lA-i ^IS^ ^Til]# ^, ^^^A]^ ^#^51-1- ^^1 

#5^1^31- BTX^ ^ ^l^s^-o] 

A] 6]] ^nflo^ yj-£7l- Jl:21-71- $X^. 

s. 1 
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^5]-^^ ^«fl#'Dll ^ n ^ISWcJ-i^ {Hydrocarbon Cracking Catalyst and 
Method for Preparing the Same} 

£ 1^ ^^ HZSM-571- ^^^sfl:^ ^ 

^^^^Wq- <y-#sH #JiA-l£ ^^^}Ji, ^^7M^ '^-^^J-^m ^# ^ 

<^ BTX^ ^isit!: Jl^^l^i^ 1^^^ ^^^S ^^^^js]^ ^^^Icf. ^ 
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^^7] <^^n «]:-g-<=Hl^i '^'ll^^^f ^^l7l ^sflA-i^ ^ 

51-^^^ ^«r^* M'^'lTlM- #511^^ ^'^'^If =1^^ 

7] <I^«fl ti]:^^^^ ^^^^^ ^«:^^m- ^5)1^^ M'^'l^cll^ tVT^l 

^ ^fe A>-g-^ ^^7l <i^«ll ^joVsl^x:!-. t^]^^^ ^1 

3,644,557:^^ i^}^!-!^ ^sj-^^ ^Is^^ ^sj-lrS ^^^^ #^fl , ^1^^^ ^1 
3,969,542^^ 7]^ ^j^^S. #nfl , ^1^^^ ^fl 

4,111,793^^ ^Sl-l-c,]! ^x]^ T^-^ 'arSl-l- ^nfl , -^-^ ^/fl^S] ^JM. P^l 

0212320^^ T^>nt|l^ <0:5l-#<^l '^^]^ ^ #^11, -dI^^^ ^15,600,051^^ ^}^^ 

S. «>S.S, ^nflo^ S^Jo] 4]§>Trl-^ ^^1^<=1 ^4. 
<5> "Dl^^^ /5fl5,146,034S^ sl-51-^^1 ^5l-^4iS:^Bl ^511^31 ^Sl7l 

^^><=i ZSM-5 7ll<i^ ^l^el-c^lSl- lA ^^S. 711^^1^^ 3L^^^ #eim^ 

T^l^^^-1 ^-115,968,342^ ^^1 zSM-5 Tim^ ^■fllrSl-c^'m^l ^^^JfCl 

^7l-§H fe^ '^^m^ ^ «c}-^^ 7l|Al§>^t:l-. o]S>]6]] 

£ ;^1^5l-o]E 71 ^51-^^ ^«ll#nHl ^^7> <y:3l 

^ Slcf. ^^^sl-# tfl^ :^-11^5l-<='lH# Al-g-§l-^ '^'VHel- BTX^ 

Sl-^^lr^l ^^^m ^l-^'^l ^fl#sl-<^lH Till 

23-6 



^ ^>-g-^>^ ^sfl^^ll^ ^^^dis] ^sfl«]:-g-<Hl^i ^1-71 ^nfloil ti] 

^}<^ s:>^ ^£71- ^i::]-^ ojx:^_ aj-igoi] ^Tiflo] a]-a^:£7> xi^^ t^A-^ 

<6> tfl^T?!^^^ ^1 1996-7002860:1: ^l^i^ ^^^m^ 

^]S:0\] 7l]Al§>^i:q-. o] ^Tiflo]] X\-%-^ pjll^el-ol:^^ /^l^^^-o] 

S Y c^-lSi-^^, ^l^el-olH]-, ^ ^ c^^T^m-^ ^711 <ai.>§H ^„>#§>ir 

^I7l*>7l Mt-g-* il^^lS ^#7l# Aj-^^Vxln}, S^J^ o^^^l ^^>7ll <a 

#o]7l ^SflAii^ ^5)-^^ ^Sflti>-§-^ ^£1- ^^fe 7KV ^^^ole]-ji ^ 

<8> ^>7l5l- SM^>7l ^ ^^^^ ^^^^^ <I^Sfl^M 

71^5] #Bl)o]l til^>0.^ *j=^>Al^ ^ ^^Hl 7l 

^1^s1-o1:e ^nflp^lscHiA-l ^wlrsl^ A^^, Tl^l^l ^31£ 

#nrj-5L7l- ^-^^VTl^, «]r-g-7lvfl^ ^i-^^J-^Vl- ^ ^Sj-^^ ^Sfl^nfl ^ 
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<ii> ^ ^^^^ ^sfl^pfls] ^^^i, 

<i2> a) ^^^^1-<=>1 ^-^^^ ^7]^] 71^ b) ^1 #51-^^1 H 

^1^ ^ d) ^1-71 c)^^l<^l^i ^IS^ ^stt ^, 

<14> ^7] /5ll^5fo]E^ MFI, MEL, TPN, MTT PER ^ ^1-71 

P5ll#Bl-o]E^ HZSM-5^ #^11 HZSM-S'^l ^^^j^'^l ^^^^ ^ 
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<i5> ^^^^^ "^n^ ^7]] tflti] 0.1 ^fl^l 30 

<i8> ^ ^^<^1 t^^}<^ -a-^-fl^l ^^§>iS ^^3]- y^v]-, 

<19> ^ ^Sl-^^ ^^-g- ^nfloll ojo]A-l, ^^^diS] 3.n 

^ ^is^qof i^oll §1-711 

<20> ^ ^^Sll-g- #^11^ x-ll^wj-i^oll oj,o]A^, ^^^^1- ^^fl 

^^1 ^■11^2l-'^m# ^^l^m n <^l-g-^>7ll ^1 «o^^^ §1-71 ^ 

;^ls.o. ^^^l-o^ <^1^<>1^1^: 

<2i> a) ^^^5l-*<='l #<=H^fe ^7]^] 71^ ^^1; 

<22> b) ^l^el-'^'m #<=^1 ^31 M^^-'^ #sl5ll- ^lasl-^ ^711; 

<23> c) ^1-71 b) ^TlHlA] x^ls^ ^eisl ^ofl o. ^^Aj-Hfloi ^^1 ^o.^ ^^y^y 

<^ ^^^5l-# ^xil^ 7]^ xJi\o]] 1^:711; ^ 
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<24> d) ^1-71 c) ^^l<^lAi ^, 

<25> 

^ ^<a« «]:^^£<^l^i #511^ 3711 ^71-^1^ -^ ^r^-. H^, 71 

S.<y=^S ^^^§>7] ^§>c^ til-^cl€- 41 ^^i ^V-g-^l-fe 1:^^^: «ll4iAl^ =^ 
9X^. ^^^^ ^«f|^l^i ^-111:51-^1 H #^1171- Al-g-^ ^^l^e^ciH^ ^j^^l^i 

51 ^^1^, ^^1 #tiii7j-:£ ^ «]:-§-7ii^oll ^sl^ <y-^7cJ-^l- sa.<Hl 51 #011 

51 til^^jS}. nfl^cil :b.:^oi ^^o.:^^ «]:-§-7l7> Af-g-^cl-. nelM-, ^ 

^l^i ^^m^ #oll€- ^1-S-^ «]:-g-7H^l ^5lfe si §1-71 51- 

^Bll5l ^^^Sl-* ^^151 7]^6\] V]X\]^^^$] ^]^^o]^^ Jl^jAl^ 

^^<^m M]:-§-7HlA-l£ A}^^ ^ ojci.- ^^o] ^o.Ti^, TiiA-il^ig:^] 

el-'^m^ ^71-^ ^^^^ ^A7l- g^Tim^l-. lE^, <t^<y:^uli-l-, ^ei^H^^^^m- 

^ ^is^^ol-^ ^^^VSl-#^ ^-ll^el-omoll tilS>al yj-5L7l- nfl-f ^-^S^i^-^ 

^^I'^'l ^1=1-. 

AV-g-s^l-al #nll7l- -^^nfl 3:^ ^V^ll 800 <=>HT-5l Jl^-^Hl^-l ^-§-l-# ^^7] 
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<28> ^ ^^«fl ^-%-^] ^Il:e1-<^1H# 7ltfl7l^^ 

^^^S]-*^ 7l^o11 Jl^jAl^o.^^^ ^gflo^ ^^7] <gw-sfl til-o-oll idl§>o^ tiV-g-^ 

:£# ^# ^ #511^^ BTX^ wj-^j^^ 

^ ^ Xl^^ 'a^^M ^ ^^^^ lE-^, 7]^$] 

^IH ^IIS] oj-g-^ ^^^t-g-S] ^-f tilr-g- ^o>o11 ^J^^Sl^ 

<=^1 ^1#B1-<^1H ^nflo^ xifl^oil FCC ^Hfl^ «]:-g-7l7> A>-g- 

^ ^^^^ ^^11 # §1-711 7J-S.71- -^^t!: <y:^pm-, ^sl7l-<a:^ 
T^IM-, ^^^si-#^ ti]:^7l^ <y-?^^d-§l-# ^^si-^ ^ 

el-^^ ^'^l «11^^<^H1 ^^1 ^31^ ^j^^BflS ^ ^1^21-olS ^nfll- 

<29> ^^3l-«l- ^fl^^S. ^^Al^O.^^:] H- 71-71-^1 # M^l7l ^ 

^oil p^l^el-c^im 711 #^11 ^n^]^ #511 ^5zf «c}-%>^ 

^S^s:>^ «J-^<^1 <S^5lJl ^V]-, <^^^^o_^ ZSM-5 51- P^l #51-01 H 

711151 ^Pll# c:>l-g-§><^ ^Sl-^4i# ^Sll§>iS ^ HS^^l- 

1:?]:^51- ofl^^ HS^^ nslJL w}-^J^^3l-^'-# ^o] 

<30> ^l#5l-<='lHfe ^A S-'a^^l ^Sl^> ^ 1^51 I^Sl cr-l^ ^51 

^x>^-11oii:i-. ^i^e^-ol^i^ azfiS}-^ ^^l-S-^B-l x-11#el-olEo^ ^^jSF 

<=H1 ^«11 ^5^^^ ^^^^ ^SSlJi ^^^51^ ^fl^el-c^'lH 
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Bl-olH 7l^<^l ^^^I^ITIM-, Vi\ <y:^T^iq-^ S^^^S-^ P511 

^51-<^1H^ «i-g-^j^ 3.7\] ^ ^Cf. 

<3i> ^ ^^Hl^i ^51-^^^ ^sHl ^l-g-slfe ^-fl^el-^lH^ 

^1= 5 i^^l 7A^ ^5^^3.71 ^ 10 <^]^^^ Si02/A1203 ^]Wr ^^^^H.7l 
^I^el-<:>1S# ol^-o. jjpj^ j(£L, TPN, MTT, FER 

^ ^^l-^^l^^i ZSM-57> 71-^ u>^^§>t:|-. ZSM-5fe <y:^sl ^^sl 

^to]-^^ s^i-^l-ol, ^1#^ ^^s^ ^toi-^o.^ ^l^iiiS^ 300 m^l 

600''C<^l^i 41^^51^ sflT^ ^<^H1 ^sl <^Bl^ «j-i^o11 ^^V'^^ ^1S€ HZSM-5 ^Hfl7l- 
^ ^^flS-^i v}^^^-^. HZSM-5<^1 ^^2)- "j-^^M ^1 

^JEflrttj-i^ ^l#5l-olH^l ^^^^^^ ^m^H ^1-g-^ n^S- 

<32> ^ "0:^9] #nl]oii>| ^-il^el-oi^E^ ^^^S]-^^ ^^^1^ ^^7]^^S. 0.1 ^ 

^1 30^%=%^ JL^J€ ^^1 l^^^t-g-^l w>^^§>x:l-. 0.1^^% Til 13]- o.^ 

:^]^^o]^7} ji^jsli^ ^nHSA-^o^ ^fls->7l7l- ^s3:*>Jl, 30^^%# S^f^V 

<33> ^#^sl-l- ^^IS^ 'yrsl- <^^Tiii4, ^sl^V, ^el^l-'yr^Tiiq-, xl^^^ x]- 

51-1- , T3>nvil^ ^51-*, ^>nv|l^ ^^TilviloiH, ^# ^^Tilvilois ^ 
^^-lll- -2-^ A>-g-^ ^ oj^^, n}^^^-^^]^ S.^^<^] 1 mVg ^1^>^ 

"^nm ^v-g-^i-^ ^^1 wl-#^*>^-. 
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<34> ^ ^^^l^i P5llS§>^ 

<35> <tSl-^^^m, ^Sl7>, ^Bl7>-<^^Till4, Xls.^^ ^}=1^]^ 

€§>^ ^^^^ -g-7l<=Hl c:>l-g-§><=i -^^Iftcf. T^l^il^a^l-^ ^^1 

^ei-c^iH, ^^ zsM-5fe €§>^ ^y^^ar^ ^^^s] ^-g-^^ ^#<=H e^i^ oi^i- 3il^x\ 

n ^1^5l-'=>m jisTii 4^oi:£^ ^xy-o^ -g-6no. 

Sl-# 71^1^^ ZSM-5 -g-<25]^l ^^#711 six:]-, zi ^, ^cfll- ^^i^c^ 

^^ SS^l^l ^, 400- 800 °C ^>^1^ ^^^Sc>ilA-] IX\7^ o]4V i^j^lT'lig ZSM-571- 
31 ^^^Sl-* #^11 71- P^llS^i:^-. 
<36> c:>l5-ift ^S}-^^ ^^Sfl ^nfll- wV-g-oll ^-g-srV^ til ^-g-71-^tt ^ 

^71^1 ^EflS.^ JL^^# tit-g-71, tit-g-71, ol^E-^l- til--g-7l ¥^ # ^ 3X^. 

<Q.^^^S. Mt-g-7114 oi:^4V til:-g-7l5il- ^vo] ^7lS ^pll# tiV^ ^fl^J 

^-§-^^j«^l^i^ <^S|- <^^T3iq- XH1# ^uflS- A>-g-sr>i^ ^Tifl^xV^ nil 
711^1^ ^^^l-<^ ^^^^^ S<y^S^1 ^1€^ ^ HS^^^ S 

<a ^ ^iq-. ^§1 ole:|*V ^nfloll ^ ^Vt^o^ x-fl^Sl-olH ^tiflAjW-O. ^^a>S1-# 1^ 

<^l ji^jAi^lTg ^efl^l ^^1 ^^11^1)^1 ^]^\<^ ^«llti]:-§- ^# ^ 

<^Wel-, ^7M^l7il sl^i o.^ a.711 -a-sl^l-i:^-. 

<37> ^S)-^^S1 ^w-sflav-g-^ ji;^^^ «]:-g-7l<^llAi ^^J^It-I^ ^^<=H1^ ^s]- <y:^ 
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7>^^ 3711 ^ 91^^ 51-^^ ^HflM- 71^1- ^BflS. 

^, ^1 ^51-^1 S# ^^^^1: m^l 71^^11 JL^^Al^l^ ^o] ul-^^e>c)-. 

<38> Ul-5]-Ai ^ ^Vt^o^I #^111- ^1-g-^- n"^7l ^^Sflol] ^1 Sfl o^l ^ ^ 

^ HS^^ WJL31-71- 3.51, «]:-g-^£# ^# =^ ^x:!-^ ^^<^1 ^ 

cf. ^*1 ^51-^^51 ^^7l <i^«fl5l 830°C <^1^>^ 31^<^1>| «]:-§-'='l ^«J51 

^^1 ^^51^ 3.3.S. •l^^'^'l ^^4i§>7ll z\x^, y^^^ 

^o] pfl-f atq-. nsm-, ^ ir^cii o^tb #^111- ^1-8-^ 650°c vfli^ioiiA-i ^ 

Sl-^^ ^S11^^^<='1 ^^SlS-S-, ti]:-§-^ aiS<=^l ^^^^ 3.711 #^ ^71- $X 

^ $l7l xil1^«^11, ^Tiflyj-S s^tfh o>i:|2} tiV-g-ol ^sjs]^ :^o]- ^nfl ^t^o]] 

^^51^ S3^1 ^tt ^^^J-^Vl- ^ ^1^^ ^^]S. 3711 -^Sl^l-i::!-. 

<40> [^^Hl 1] 

<4i> ^^tt ^sl^l-^^^m- ¥e #5l->^3^>11 ^Ji ^^s];?! ^S7Hi i| 

^ ^, ^sl^V-'^^^lM- '^^l 100g<^l #5l-^3'^l 100 mbar ^l^V^ 
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Sl^a^l^^. ^sl7>-<^^T3m- '^^l^l 3l^i^}7] ^tb ZSM-5^ HZSM- 
5(Si02/A1203 til= 30) ^^S-^i , ^^7}-'^^^^]^ ^7\] tflti] 4^^%^ 

HZSM-5# Jl^^^]9]7] ^^}<^ 4g^ HZSM-5# 23 ml^ "43. M^^}<^ #5] 

^ -g-^# -g-^^ -^sfl ^^^17]- IrO^ #5]-^^ 

^A>§l-o^ ^el^H^^^T^'li^-^ ^o.^ ^sjsl ^-^n^ ^sjel 

^^o] ^^s]^ ^s^y] i^'^l^i ^, di^j^s 600°c^ ^^oflA] 4 

^91 7^^7]'^^ 31^^ € HZSM-5 ^tifl 

# x-ll^^l-^rf . ojAj-oflA] ^^1^^ ^nflo^ ^^71^011 v]\^ A>^^ :£ loll ^ ^-^-^ 

$X^^, ^1^^ HZSM-571- ^ei^H'^r^^li^- ^^^^^s 31^^ 5]^ Sl^'^'l ^ 

<42> ^M^l^i ^-llS^ #pfl€- 1/2" lOcm^ M<^]S. ^^*t 

^, 650°CS. -^^m ^, i^^-^^ 4.1 ml/min, 9.3 ml/min ^ 

^-§-71 tfls ^^§1-^4. ^-§-7l# ^^-^^ ^sfl 71-^^a. 

ST^>Sn5fl5i]l- ol-g-s^H ^^^^^ SlSil^. ^1-71 S 1^] i^^-^^^ #Pll7M 

<43> ^3^^!-^ ^}7] 1^] ^n^j n^^sx^. 

<44> [n^^^ 1] 
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<45> ^^(^^%) = ^711 'a € ^711 X 100 
<46> [^^Hl 2] 

<47> ^e)7l-'^^^m- ^^fl^ -T-Tll cflw] 10^^%2] HZSM-5€- ^fl-^Hl Jl 

^^^l^l^l ^«><^, 10g5] HZSM-5# 23ml5] #^^<^11 ^#J1 -g-^^: 

<48> 

<49> [^^1^1 3] 

<5()> ^^tt ^Sl^l-^^^IM- ^^-11^ -T-;^! tflti] 25^^%^ HZSM-5# ^^-11 i^^l Jl 

^1S^>^ ^li^srVji^ ^X\c^] 13]. ^<^d^-7]] ^^]^}'^^^, §>7l a 1^1 i^^-^ 

<51> [tijiilojl 1] 

^cf. o] ^ Aj-g-^ ^2l^>-<^^^li4^ 5 mm n^^'^'l^, S^^^ 0.04 

mVg, ^^1- 21.89 %, 7]^ 3]^ 19.76 iim^ ^s^^rcf. -^sl^l- 

<^^T3ii4=- 1/2" 5>ir ^^?3:<^1 10 cm^ ^^IS. #^1*V ^ ti]r-§-^£# 650 
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vs. -^^Itt ^, i^^-^^ 4.1 ml/min, il^7l-^iS^l 9.3 ml/min 2] -^^^ 

til:-§-7l iflS. ^<y§l-^x:l-. «]r-g-7l# ^s^^}<^ tifl*^!^ ^§11 ^S^^^-^ yj-^^aS-^^VS 
^eflsl# <^l-g-§H ^^^^^ ^^cf. §1-71 S hi.^^^^S] ^nfl7ll^ M- 

<53> 

<54> [Wl32<^1 2] 

<55> HZSM-5 (Si02/A1203 = 30) oj-g-^j-o^ i^i^ w-^o^ w.§]|ti]--g-^ ^ 

^S*>^^. '^Sl^l-'^^^IM-^ 1/2" ^'^^^] 0.5 HZSM-5 ^- 

^fll- ^ ^-g-^:£l- ^^]^ ^, i^^^^ 4.1 ml/min, 9.3 

ml/min 5] til:^7l iflS sr>^i::|-. ti]--g-7l# ^^j-S^ tifl#5]^ ^Sfl ^S^j 

#^ 7}^^3.S.T^}^=in^^ <^l-g-§M ^^^^^ Sl^cf. §1-71 S 1^1 i^^-^^^ ^- 
^11711^ ^2l-# M-El-vH^cl-. 
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-f, ^ ^1-^ ^1= 17% ^^Si'^l^, ^1 n BTX 

^ ^#^1^1 ^^!:^. =L^Ji ^]M<^] 2^ HZSM-5 HS€ 

€ a.711 BTX 41%^7>xl ^7\%^ ^ ^cf. ^^Hl 

loll A] 4^^% HZSM-5/^ si ^l-'^r^^m- #^fl^ ^ HS^^s}- 

^^o] 3.7^1 ^7\%^ ^ BTX^ 19 

att, HZSM-5 Si <a:^ ^aHI 2^1 BTX 51 ^J^j^ H.711 #^^1^^ ^ ^ 

^r^. 3<^l^i^ ^'='1 25^^%^ HZSM-5 # s^l-^ 10^^%^ 

7-151 ^^\% <S7imcl-. ^ ^^21 ^AHjoflAl ^^7\^^^ ^riil- ^>-g-«>^ 

^1^?}, ^^T:fl^ ^V-g-^ ^£ ^^Hl ^V-g-l- ^£ ^ 

A. ^sll^oiq- BTX^ ^j^^l ^ol7l HZSM-5 ^t^Hl 7l 

<58> ^, ^ ^^^^ ^el^H^S^^lM- 'a-^fl '^l^^l-^^: ^^1 til«ll ^sim ^ 

BTX^ ^^o. #7l-Al^] ^ oiir^i^ ^o. ^ ^^^^ :a.^^31 ^<^^% 

HZSM-5 ^nflinj-o. oj-g-sl-^^ Bflofl wlsr>c^ ^ ^^<>llA-l ^^jofl 31^^^ HZSM-551 <a= 
^ ^^^^^^1 ^ ^^c:>l ^x:!-. <=>1^<=^151, 7J-517> nil 

^ ^Sl^l-'^^^lM-^l HZSM-51- Jl^^S>^7l ttfl^ofl ^nfloi i^oflAl 7l 
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HZSM-5 ^1^*1-^^ ^^1 ^-^^1 ^^§>i4^ ^ SX^ 

^, ^^^^ <='l-g-*Ml Sl^S ^<?><H1 

-§-71 oil ^5]^ a.7fl ^ SX^B-S., 7\^$\ ^^^^ ^^^<^1 
^4 BTX^ Sl-^^^ W^l^ 

tii--g.7i ^^^1 ^S^^^^ 3.A] ^ A]^^ 

<='1H Al-g-^ Hj-oiui^ <='l-g-§M ^^^§>^ 7-l^lxli?l, ^ ^^6\] 

^^7] ^js^§>i^Ai£ ^^^A -fn^^M, ^^7ii^^ ^ 

# 4^ ^^S-S ^Sl-^4i ^sflA] ^^^1^1?]: csfiJlel- i^]:-§-7l c^ll 
J£ ^-g-o] 7>^t!r 3L2l-7> -B-g-tb ^^-y ^^m. 
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^^^^^ ^«fl^^Hl ^^^i, 

[^^^ 2] 
I^^^ 3] 

A]]3.^^^^ 9X'^^^, 

a) ^7] oil 7-1 ^711; 

c) b)iE]:7flo11>| ^-flS^ #£isl -g--2^^ ^^^J-Bfl^ -g-71 ^^m-^^ 

d) ^1-71 c)^^l^lAi ^IS^ ^stt ^, ^^^^1^ ifl 
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^1 3 

^7] C4~C8 77}^]$] ^-^^n #311^^11- S^S>^ ^ 

[^^^ 5] 

^1 3 ^^^i, 

I^^^ 6] 

^1 3 S^l'H^i, 

T^>ntil# <isi-l-, T^>nvii# <||:^niviioiH, ^ 1J:# <y:^T:i o] ^ ^ oj^^^^ 

I^^^ 7] 

^1 3 ^<=H^i, 

MFI, MEL, TPN, MTT lE^ PER ^^-^S. 

[^^^ 8] 

^-11 3 %H1 
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HZSM-5^ HZSM-5<^1 ^^^j^^l ^ 

I^^^ 91 
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